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FIRST INTERIM REPORT ASERY —T\*J—h

Todvoy i, NS |
During the present reporting portong feasibility ltud;\:;zizgilégig
superlettices and InEd/CdTe/InSb barrier systems for study of vertical
transport properties has Ddeen conducted. Auger depth profiles of
four-pericd InSb/CdTe (200/200A) SL grown at 300, 200, and 75%
indicate severe 1ntordt!!9.ion and/or ‘rowth problems with this systen

.
(Figs 1, 2, and 3. CdTe carn be wsuccessfully grown within the

temperature range 180-300°C. InSb is typically grown Dbetween 300-

400/€.  Thus at present the overlap in the InSb and CdTe growth

temperature windows is around sogfq.hulj is also apparent that there
AL af o

i very little incorporation ol _gﬁ. This is believed to bde a

consequence of the growth mechanism during the growth of an InSb/0dTe
SL wheredy the Te bonds with In resulting in Cd deficient layers. (See
4 s§q:;;jfi;‘ PRI MR
Table 1 (i), Once the available *Ih" has bdonded with the Te
stoichiometric CdTe will then prevail. It 1s apparent that in order
to obtain adrupt InBb/CdTe Dheterojunctions & full study of the
parameters during growth will have to be examined. One poasibility iam
the growth of the CdTe layers using Cd ov::§;ollurol to force
incorporation of CA4. Another is to place s monclayer of Te down

following the growth of the InSb to bond with the availadle/active In

and thus suppress disruption of the subsequent CdTe layer.

There (s evidence to suggest that IngTes is' one of the compounds
formed at the InSb/CdTe interface (ii). 1IneTes is & zinc blend defect
type semiconductor with a bandgap of around leV and lattice mismateh

with InSb of adout B8X. The Night Vision MBE has In and Te cells.

“J_,




With this wunique comdination InsTes has been ¢rown at gubstrate

temperatures compatidlie with In8b/CdTe BL (300°C). To our knowledge

this is the first MBI InaTes growth reported. It is now possible teo

examine the feadsidility of 1InsTes as a diffusion Ddarrier placed

detween the InSb and CdTe layers. We are at present in the process of

cheracterizing InSd/InsTee/In8d structures for interdiffusion effects.
Preliminary work seems very encouraging. This will take us to the
possidbilities of studying InSb/InaTea systems for quantum tunneling
and Stained Layer Buperlattices.

(i) B. Legendre, B. Gather, and R. Blachnik, Z. Metallkd. 7! 588
(1880) .,

(ii) X.J. Mackey, D.R.T. 2Zahn, P.M.G. Allen, R.E. Williaxms., and W,
Richter, J. Vac. Sci. Technol. BB (4), 1233 (1087).




Fi1q 2

1deat structure of InSb/CdTe
system used for Auger profiles

giplinlis

Auger depth profiles of InSb/CdTe
(200/7200A) SL grown at 300, 200
and 75°C. (Figs 1,2, and 3 respectivelyl
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